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Understand how feasible it is to buy a home in different states.04

Which features best predict housing costs?03

How does public education funding relate to home prices across states?02

Investigate how state-level education finance indicators and home 
characteristics jointly influence housing prices.01

OBJECTIVE AND VALUE PROPOSITION



DATASETS USED

Kaggle: 
USA 
Real Estate
2.2M ROWS

Housing listings with price, 
square footage, etc.

Kaggle: 
US Educational 
Finances
2,300 ROWS

Education spending and 
NAEP test scores by state



DATA CLEANING
+ FEATURE ENGINEERING

FINAL SIZE AFTER FILTERING

~1.6M ROWS

● Filtered by state, dropped missing values

● Engineered new features: dollar_per_sqrt, log_price

● Grouped education data by state

● Joined datasets using Pandas JOIN



MAJOR LEARNINGS FROM EDA

● There is a linear relationship between dollars per sqft and price. 

●  The data seems to be clustered by state. 



MAJOR LEARNINGS FROM EDA

● All clusters seem to have houses 

in the same price range, it just 

seems that some clusters have 

more points in a specific range. 

● Cluster 0: affordable and spacious

● Cluster 1: smaller high-end homes

● Cluster 2: Luxury Homes

● Cluster 3: Moderate price and 

sqftage



MAJOR LEARNINGS FROM EDA

● The Log transformed graph has a 

somewhat of a bell curve. This 

indicates that the original dataset 

was skewed. The curve is also a 

bit narrow, so the price range is 

not ver variable.



MAJOR LEARNINGS FROM EDA

● price is positively correlated with 

average school total expenditure 

and local revenue.

● This suggest that areas with high 

house prices spend more on 

education and have more 

non-government spending on 

education.

● Average test scores have a 

negative correlation with house 

price which is counterintuitive!



Capturing the features we assumed initially would be sufficient for a decent baseline model on log-price
H0: All coefficients are zero meaning our model has no explanatory power

HA: At least one coefficient is non-zero, meaning that one or more of the predictors have an effect on the 
log-price

Basic Model



Data Gathered From Basic Model

Reject the null hypothesis



Does bootstrapping improve the model?

Mean R² = 0.13: indicating that the model 
explains only 13% of the variance in log_price. 
Bootstrapping did increase the r2 of our model 
from 9.2% to 13% but we need a model that 
captures more of the variance in out log_price. 



Adding More features, addressing multicollinearity and Random Forest Regression

But…How do I get a model that 
account for more of the variance 

in log-price?



Adding More Features

What’s this? 



Using Ridge Regression 

But…How Did We Address 
Multicollinearity in our Model?



Ridge Regression 



Random Forest Regression Results 

Overfitting
???



Overfitting



After Correcting Overfitting



After Correcting Overfitting



HYPOTHESIS TEST RESULTS

● OLS Regression & Significance: using log_price as target, we found that 

the majority of our  predictors had p-values < 0.001 (reject Null 

Hypothesis)

● Bootstrapped Confidence Intervals: we ran over 100 iterations to 

simulate sampling distributions which improved the R-squared of our 

baseline model and coefficients were not equal to zero. 

● Interpretation: The educational factors that we looked at are 

statistically significant and our models do have some explanation 

power.



IMPLICATIONS AND INSIGHTS

● Education Spending and Housing Prices Are Statistically Linked: 

hypothesis testing supports that local revenue and test scores have a 

significant relationship with housing prices at the state level.

● State-level Variation is significant: some states consistently clustered at 

higher or lower price levels, suggesting that other features play a large role 

beyond just home or school-level factors.

● Home Size and Price per Square Foot Are Dominant Predictors: basic 

property features still drive home value even when controlling for 

education factors.



CHALLENGES AND LIMITATIONS

● Multicollinearity: Strong correlations between features like local revenue 

and expenditure required using Ridge Regression and feature dropping 

to stabilize the model.

● Imbalanced Data Representation: Some states had significantly more 

observations than others, leading to biased model training.

● Regression Assumption Violation: OLS regression assumes linearity and 

independence of errors, which did not  fully hold in our dataset.



POTENTIAL FUTURE WORK

● Incorporate External Economic Factors: Add variables such as 

unemployment rates, interest rates, or median income to see how  

economic conditions influence housing.

● Explore at a finer scale: Use district-level or zip code-level housing and 

education data to better capture local variations.

● Interactive Visualization: Use Plotly or Folium to allow users to explore 

education/housing relationships by state or region.

● Factor in the use of the city with features used to see if that will improve 

the R-square of our strongest model, RFR or if this be an important feature.
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